Stable isotopes are used extensively in hydrology as a means of establishing the contribution of different reservoirs and sources to the water budget. If the information contained in stable isotope data is to be used in a quantitative sense, appropriate mass balance equations have to be used. Specifically, differences in the equations used for isotopes such as 87 Sr/ 86 Sr associated with minor water constituents, and the isotopes associated with the water molecule itself, i.e.
Introduction
The variable strontium isotopic composition ( 87 Sr/ 86 Sr) of water reservoirs in contact with lithologies of different ages and types provides a potentially powerful method in hydrological studies in South Africa (De Villiers et al., 2002) . It can, for example, be used to determine the relative contribution of groundwater to river flow (Faye et al., 2005; Negrel et al., 2005 Kirchner (1995) is adopted, then Eq. (2) can be used to calculate the fractional groundwater contribution to river flow (f) as a function of [Sr] GW . The result of this calculation is illustrated in Fig. 1 .
Conclusions
For [Sr] GW values of 500 to 1 500 µg/ℓ, i.e. bracketing values measured in groundwater from the Malmesbury and Bokkeveld formations, the implied groundwater contribution is in the order of 20 to 70%. This is a very significant figure and much higher than the 6.7% calculated (Kirchner, 1995) 
